We have developed a new, easy, and more rapid method for DNA preparation, which avoids contamination. With this method, manual surgical blade scrapings from precisely targeted areas of p a d m block surfaces, without microtome cutting, were used to obtain tissues from 10 different neoplasms. Our results indicate the feasibility of DNA extraction from the scraped paraffin tissue for molecular genetic analysis. We applied this technique successfully to screen for the presence of human papillomavirus using the polymer-
Materials and Methods
Archival Specimens. Derived from the archives of the Pathology Department (stored from 2 to 8 years) were a total of 10 paraffin blocks of prostate, endocervical, gastric, esophageal, and nasopharyngeal carcinomas (two each) that had been prepared by formalin fixation and routine histopathological procedures.
Tissue Processing. Before tissue processing, histopathological examination of tissue slides with H&E staining was necessary to confirm the target areas of tissue for DNA extraction. The same areas in the paraffin blocks were matched to accurately locate the target tissue for scraping ( Figure 1 ). The sampling method for the preparation of paraffin tissue was as follows. The paraffin block was set on a weighting paper (4 x 4) and the marked target area was sampled with the tip of a surgical blade (#11). The wax on the covered surface of tissue was scraped out and then the target tissue was carefully scraped further to a maximum depth of 1 mm, to avoid cutting through and contamination by underlying normal tissue. The average surface area of tissue samples was approximately 0.1-0.5 cm, although smaller fragments were also chosen successfully. The scraped tissue, which consisted either of pieces or of a fine powder, was collected into a 1.6-ml Eppendorf tube (weight approximately 1-5 mg). Multiple target areas were scraped when different pathological lesions were chosen for DNA analysis. A new surgical blade and Eppendorf tube should be used for each case to avoid DNA contamination. In the course of tissue scraping, the investigator can feel that the density of the tissues is different from that of the wax, since the fixed and dehydrated tissues are harder than the wax. Therefore, the tissue can be scraped precisely with less inclusion of the wax component.
DNA Extraction and the Concentration Assays. The DNA was extracted as previously described (1.6) with only slight modifications. Either l-S-mg pieces or a fine powder of paraffin tissue from each case was collected into Eppendorf tubes, heated in a 65'C oven, deparaffinized with xylene, and the residue removed with ethanol. The tissue pellets, partly dry, gray-white in color, and either in fragments or intact in curled sheets, were further dried in a speed vacuum, with care taken to avoid contamination. Distilled water (200 PI) containing 5 % Chelex-100 was added, followed by boiling for 30 min. The mixture was then passed through a 1-ml Sephadex G-50 minicolumn and the nucleic acid concentration was determined by specrrophotometric absorbency at 260 nm.
Oligonucleotide Primers and Probes for PCR. For rhe PCR amplification, oligonucleotide HPV GP,, GP2 general primers and full-length random priming cloned HPV 18. 16. 11, and 6 probes were used to detect HPVs from cervical, esophageal, and nasopharyngeal carcinomas. The oligonucleotide sense and anti-sense primers and the internal oligomer probe probes are as follows (5, 7, 8, 10) :
One pg DNA extracted from the tumors in the scraped paraffin tissues was used for the PCR template. Each cycle of PCR consisted of denaturation at 94'C for 1 min, primer annealing at 40'C for 2 min (experiments showed that 2 min was the preferred time at this low temperature), and amplification at 72'C for Cleavage of Purified PCR Product by Bstu-I. The PCR product was purified with phenol-chloroform and precipitated with ethanol. The DNA was then cut with the restriction enzyme Bstu-1 (BRL Gaithersburg, MD) to detect the frequent point mutation site of codon 72. located at exon 4 of the p53 gene.
Results and Discussion
Histopathologic examination of 10 cases and classification according to standard morphological criteria identified a variety of differentiated adenocarcinomas and squamous cell carcinomas or a mixture of adeno-and squamous carcinomas, including adjacent non-tumor tissue in three cases (Table 1) .
The concentration of DNA extracted from 1-5 mg of scraped paraffin tissues, as determined by spectrophotometry at 260 nm, ranged from 7 to 96 pglmg (Table 1) and was comparable with DNA extraction from paraffin sections previously reported (4). The variation in yield may be partially due to different cell densities within the tissues and the difficulty in ascertaining how much residual paraffin contributed to the measured weight. The DNA amount was not in direct proportion to the weight of the scraped paraffin tissue (e.g., the scraped paraffin nasopharyngeal tissue was <1 mg and yielded more than 96 pglmg DNA genomes in our study). By using DNA extraction on scrapings from paraffin blocks of esophageal. cervical, and nasopharyngeal carcinomas, we obtained a 444 BP PCR product. This was followed by electrophoresis and Southern blotting hybridization. The DNA samples scraped from the target areas of esophageal, cervical, and nasopharyngeal squamous cell carcinomas ( Figure 2 ) showed hybridization signals with HPV 16 and 6 DNA, whereas the target areas scraped from the cervical adenocarcinoma and from the "normal" mucosa adjacent to tumor in one nasopharyngeal cancer case exhibited a negative reaction. Figure 3A shows that the PCR amplification of exon 4 of the p53 gene, a 247 BP product, was present in prostate and gastric carcinomas as well as in the "normal" tissue adjacent to the tumors. The signal for the wild-type exon 4 of the p53 gene was much stronger in normal adjacent tissue than in tumor tissues. Although quantitative studies were not done, qualitatively stronger or weaker signals in PCR amplification could easily be seen in positive (DU-145 prostate cell line) and negative controls (HepG2 cell line). This suggested that the quantity of the wild-type p53 gene may differ in normal tissue and in tumors. Figure 3B shows that the purified PCR products of prostate and gastric carcinomas and the "normal" tissue adjacent to the tumors were cleaved by Bstu I. The cleavage was complete and the codon, as expected, was in the 247 BP position in the three scraped DNA samples. A point mutation of codon 72 was not found. From analysis of the PCR results, the DNA extracted from the scraped paraffin tissue by this method satisfies both qualitative and quantitative requirements for PCR hybridization and digestion with endonuclease, as long as the fragments to be detected are relatively small. Hence, the DNA preparations from the scraped paraffin tissue could be used to identify the presence of viral genes and amplified p53 suppressor oncogenes, both of which are important for the study of pathogenesis and etiology in human tumors. At the same time, this method also has the following unique advantages. First, different target tissues can be selected from paraffin blocks for PCR experiments and analysis of DNA. Therefore, a wide variety of data can be obtained and further studied, and analysis of both etiology and pathogenesis can be carried out. Second, the samples consist of only one of the ma-A. jor components (e.g., epithelial normal tissue or tumor cell tissues), with a lesser admixture of other components. The DNA extracted is quite pure, thus reducing or avoiding the possibility for falsepositive reactions after PCR amplification. Therefore, the results are dependable and precise. Finally, DNA contamination can be avoided in every sample, as described above. In short, the method we used is simple, rapid, and cost effective, and may have other applications not yet explored.
